The purification and characterization of DNA topoisomerases I and II of the yeast Saccharomyces cerevisiae.
The ATP-independent type I and the ATP-dependent type II DNA topoisomerase of the yeast Saccharomyces cerevisiae have been purified to near homogeneity, and the purification procedures are reported. Both purified topoisomerases are single subunit enzymes with monomer weights of Mr = 90,000 and 150,000 for the type I and type II enzyme, respectively. Sedimentation and gel filtration data suggest that the type I enzyme is monomeric and the type II enzyme is dimeric. Similar to other purified eukaryotic topoisomerases, the yeast type I enzyme does not require a divalent cation for activity, but is stimulated 10-20-fold in the presence of 7-10 mM Mg(II) or Ca(II). Mn(II) is about 25% as efficient as Mg(II) in this stimulation but Co(II) is inhibitory. The yeast type II topoisomerase has an absolute requirement for a divalent cation: Mg(II) is the most effective, whereas Mn(II), Ca(II), or Co(II) supports the reaction to a lesser extent. The type II enzyme also requires ATP or dATP; the nonhydrolyzable ATP analogues adenylyl imidodiphosphate and adenylyl (beta,gamma-methylene)diphosphonate are potent inhibitors. Both yeast topoisomerases are completely inhibited by N-ethylmaleimide at 0.5 mM. In addition, the type II enzyme, but not the type I enzyme, is inhibited to various extents by coumermycin, ethidium, and berenil. Both topoisomerases are nuclear enzymes; no topoisomerase specific to mitochondria has been detected.